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Disc Brake With Thrust Piece 



The present invention concerns a pneumatically and/or electromotively actuable disc 
brake according to the preamble of claim 1. 

Disc brakes are known, e.g. as shift caliper disc brakes, swivel caliper disc brakes, or 
fixed caliper disc brakes. 

Shift caliper disc brakes require a fixed-axis component, which carries the brake linings 
effective at one side of the disc brake, and which absorbs its peripheral force when the 
disc brake is activated, and also holds the caliper displaceably lodged in parallel to the 
axis of the vehicle. The relative movement, which the caliper performs against the fixed- 
axis component, can be divided into power stroke and tear stroke. 

To balance the wear of the brake lining and/or disc brake, at least one adjustment device 
is arranged in the caliper, which acts upon the brake lining by means of one or two thrust 
pieces that are displaceable essentially axially to the disc brake, in order to adjust the 
distance between the brake lining and the brake disc. 

If separate adjustment devices are arranged on both sides of the brake disc, it is merely 
necessary to align the displacement path of the brake disc in such a way that the release 
clearance can be overcome and the elastic deformation of the brake lining and the caliper, 
in other words the power stix)ke, can be balanced out (see e.g. PCT/EPOl/09366). 

The adjustment devices provided on both sides of the disc brake consist e.g. of 
adjustinent sleeves, which, as adjustinent elements of an electric motor or another 
mechanical device are pivotable via a gear; tiiese adjustinent sleeves consist of an inside 
thread, into which a bolt-like porter of the respectively thereto arranged thrust piece is 
screwed, so tiiat with appropriate rotation, a relative axial movement is provided between 
tile adjustment sleeves and tiie tiirust pieces. Also known is a reverse arrangement, in 
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which the thrust pieces have a sleeve-like porter, which is pivotable on a bolt that forms 
the adjustment element. 

The brake lining material is directly connected to the lining support, which in tum is 
either connected with the thrust piece, or rests against the lining support "loosely*' 
without connection. 

From DE 42 30 005 Al a disc brake with a shift caliper is known, in which on each side 
of the disc brake two thrust pieces arranged next to one another each act on a lining 
support of a brake lining, which is equipped with a lining support material. 

A disadvantage of these known constructions lies in the fact that the fiictional heat that is 
generated during a braking action is conducted through all components of the adjustment 
device without any blockage, whereby the downstream functional elements are exposed 
to a special stress, which reduces the service life. This is especially of concem when 
electric motors are employed as drive units for the adjustment devices. 

Since disc brakes, which are utilized in utility vehicles, are subjected to the highest 
stresses, this issue is of particular significance, especially in temis of economy, since a 
shortened service life, and consequently the replacement of the corresponding functional 
elements, entails not only repair costs, but also costs that arise from the necessary outage 
time of the utility vehicle. 

From DE 39 19 179 a disc brake is known, in which, at the side of the brake lining that 
faces the thrust piece, an insulating board is mounted at the lining support, which reduces 
the flow of heat between the brake lining and the thrust piece. Since a high generation of 
heat at the brake disc and the brake linings is obtained with braking, the insulating board 
protects the inside of the caliper - that is the clamping unit and the adjustment device - 
against overheating. The problem can be minimized by means of this solution. 
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It is also necessary to keep the thrust pieces and the adjustment elements torsion-resistant, 
in order to achieve, in conjunction with stationary, yet pivotable corresponding elements, 
such as adjustment sleeves with an inside thread, in which the adjustment elements are 
provided as a thread spindle, an axial movement of the tiirust pieces. 

The present invention is therefore based on the objective of further developing a disc 
brake of the generic form such that with constructively minor measures, on the one hand 
during braking actions a reduced heat conduction into the inside of the caliper, and/or a 
constructively simple method for securing torsion-resistance of the adjustment elements 
and their corresponding elements is achieved. 

This objective is attained with a brake disc that has the characteristics of claim 1. 

Accordingly, the two adjustment elements of the at least one single adjustment device, 
are attached torsion-resistantly in their area facing their respective brake lining, on a 
common connection plate; and/or at the coimection plate, and/or at the thrust piece on the 
side facing the respective brake lining a one-part or multi-part heat-insulating layer(s) 
is/are attached at least in sections. 

As compared with the state of the art, this connection plate in its function as securing 
torsion-resistance offers not only substantial advantages as far as production and 
assembly are concerned, due to its simple construction, but also functional advantages, 
since the connection plate always remains at the same position on the thrust pieces, i.e. 
the connection plate moves according to the axial displacement of the thrust pieces along 
with them. 

Thereby, in addition to the constructively xmcomplicated securing of torsion-resistance of 
the thmst pieces, a protection of the downstream functional components jfrom the effects 
of heat is also effectively enabled via simple means; this is achieved on the one hand by 
the connection plate itself, and on the other hand by the layer on this plate, or at the thrust 
piece. 
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Thereby, strain caused by the excessive heating of the parts arranged in the inside of the 
caliper, or an impairment of their abiUty to function during continuous or frequent 
heating with the resuUing issues described in the state of the art, are prevented. 

Preferably, the coimection plate is realized as a thermal shield, which is dimensioned in 
such a way that it covers the opening of an installation space in the caliper, in which the 
adjustment device is placed, covered to a large extent. In addition, the opening may be 
closed by means of a further cover plate, which is screwed in at the opening of the 
caliper, and therefore is not axially displaceable, and has breakthroughs for the thrust 
elements. 

It is extremely advantageous if the heat-insulating layer is realized in one part or several 
parts, and is directly mounted onto the connection plate. The layer may consist of one or 
two ceramic plates, which protrude over the thmst piece beyond its largest diameter 
dimension, wherein this ceramic plate is mounted on the coimection plate, which is 
coimected form flush and/or force flush with the thrust pieces, and which functions as 
heat protection, and as a device for securing torsion-resistance for the two thrust pieces of 
an adjustment device. 

According to a further preferred modification, a thrust piece that forms the thrust piece 
plate is positioned upon the connection plate, and supports the heat-insulating layer. It is 
also conceivable, however, to place a ceramic layer on the thrust piece plate. In this 
manner, the connection plate is clamped by the thrust piece plate. 

Preferably, the thmst piece plate is held at the connection plate form flush in an axial 
direction and torsion-resistant. 

Especially preferably, the thmst piece plate has recesses that face the connection plate, 
which are contact-free in the material. 
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According to a further advantageous modification, the connection plate in turn has 
protuberances in the connection area with the adjustment elements facing the brake 
lining, in which protuberances the adjustment elements are appointed in a simple maimer 
axially, and torsion-resistantly. 

It is thus of further advantage for the cylinder-shaped protuberance to have stop notches 
realized in its surface area, which are realized in the interior of the protuberance in the 
form of catch grooves, and which on the outside correspond to catch grooves on the 
thrust piece plate, and on the inside correspond to noses of the adjustment element, and 
thus especially allow for a simple assembly of these constructional elements. 

According to a further modification, the area embedded in the protuberance of the 
adjustment element has on its surface side slots that break through the material Jn order 
to achieve optimized heat insulation, the thrust piece plate may also be provided with 
breakthroughs, which are, for example, arranged next to one another in a radial direction, 
and which effect heat insulation in this area. In each of these cases, the thrust piece plate 
and the thrust piece are connected torsion-resistantiy to the coimection plate. 

In addition, expansion bellows may be connected at the coimection plate, covering the 
respective adjustment elements as protection. 

According to a further - also to be considered separately - modification of the invention, 
the thmst pieces and the lining support are each connected to one another in such a way 
that - continuously and in a simple way - a retraction of the brake lining is guaranteed, 
when the adjustment elements are turned back and when the brake is released. 

With respect to the construction, it is of special advantage if at the thmst piece, or at a 
component of the adjustment element connected with this, one or several plate springs are 
arranged, which undercut a rod in a recess of the lining support. As an altemative, one or 
more plate springs may be arranged at the lining support, which undercut the thrust piece 
or a component of the adjustment element coimected to it. 
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Further advantageous embodiments of the invention are characterized in the sub-claims. 

Exemplary embodiments of the invention are described in the following by way of the 
enclosed drawings. 

Whereby is shown in 

Figure 1 a schematic illustration of the disc brake in a sectional side view; 
Figure 2 a partial section of a top view of the disc brake; 
Figure 3 a detail of the disc brake in a frontal view; 
Figure 4 the detail according to Figure 3 in a plan view; 

Figure 5 a cross-section through the detail according to Figure 3 along the line V-V 
in Figure 3; 

Figure 6 a further exemplary embodiment of a detail of a disc brake of the 
invention in an exploded view; 

Figure 7 a cross-section through the detail according to Figure 6 along the line VII- 
Vn in Figxure 6; 

Figure 8 a cross-section through a caliper section of a further disc brake. 

In Figures 1 and 2 a pneumatically actuable disc brake is shown, which has a caliper 1 
realized as a fixed caliper, which consists of a brake disc 2 in its upper peripheral area. 
Conceivable, yet not shown, is also an electromotive actuation of the disc brake. 
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On both sides of the disc brake 2, various brake linings 3, 4 are arranged in its direction, 
and away from it, i.e. vertical to its plane, which, as is customary, consist of a lining 
support 3a, 4a, and lining material 3b, 4b applied thereon. 

The caliper 1 in Figure 1 in the right lower section 21, which extends in the direction of a 
not shown axletree, is attached at an axle flange 22 of the disc brake. 

Here, the disc brake 2 is embodied by way of example as a disc brake, which is 
displaceable relative to the caliper 1 on the axletree by the amount of the power stroke to 
be overcome during braking actions. As an alternative or in addition, the caliper 1 may 
also be realized displaceably or pivotably. It is furthermore conceivable for the caliper 1 
and/or the disc brake 2 to be reaUzed as elastically deformable m one part of the path of 
the power stroke. 

Since a relative movability is given between the caliper 1 and the disc brake 2, which 
essentially corresponds to the amoimt of the power stroke, an adjustment system 5, 6 is 
provided. This consists of adjustment devices 7, 8 on both sides of the disc brake 2, to 
balance the release clearance or the brake lining wear resulting from the braking action. 

The adjustment devices 7, 8 consist here on each side of the disc brake 2, by way of 
example, of at least oiie or more, preferably two, adjustment sleeves 1 9, 20, in which 
bolt-like lugs 38, 39 of thrust pieces 1 1, 12, functioning as adjustment elements 9, 10, are 
carried pivotably in such a way that a relative axial movabihty is given between the 
adjustment sleeves 19, 20 and the thrust pieces 11, 12. 

Of course an inverse arrangement is conceivable as well, wherein the one- or multi-part 
thrust pieces 1 1, 12 have a sleeve-like lug 40, 41, in which a bolt, onto which a gear of 
the adjustment drive acts like an electric motor M, is carried pivotably. Such a sleeve-like 
realization of the adjustment elements 9, 10 can be seen in Figures 5 and 7. 
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The adjustment device 7 shown in Figure 1 on the right side, is supported by a pivot lever 
23 arranged next to it and pertaining to the clamping device, which in its upper section is 
actuable by a piston rod 24 of a brake cylinder 25, and which in its lower section is borne, 
for example, by not shown ball elements or by another bearing at the caliper, and which 
on its side that faces away from the caliper is borne at the adjustment sleeve 19 directly 
or via intermediate elements such as balls and/or other intermediate pieces. 

The adjustment sleeve 20 arranged at the side of the brake disc 2 opposite the pivot lever 
23, however, is directly supported by the inside of the caliper. 

As can be seen, especially when Figures 1 and 3 are working together, the two 
adjustment elements 9, 10, which pertain to the respective adjustment system 5 or 6, 
which extend parallel and with a spacing, and which are movable in the direction of the 
brake disc 2 axially back and forth, are connected to one another on both sides of the 
brake disc by means of a yoke-like connection plate 15 or 16, which may also be realized 
as sheet metal, in such a way that they are held torsion-resistantly relative to one another. 

On their side that faces the disc brake, the connection plates 15, 16 are each directly or 
indirectly layered with a continuous, or only locally applied - e.g. realized in a circular 
form - heat-insulating layer 13, 14, which prevents the frictional heat that is created by 
the braking action from being conducted to further, downstream functional components. 
The connection plates 15 and 16, working in conjunction with the heat-insulating layers 
13, 14, e.g. made of ceramic, function here as thrust pieces 1 1, 12. 

The connection plates 15, 16 serve, ^art from the support and securing of the torsion- 
resistance of the adjustment devices 7, 8, also as a protective shield for the functional 
components arranged behind them (e.g. the electric motor M) against heat radiation, since 
they completely or largely close openings realized in the caliper toward the disc brake, as 
is schematically indicated in Figure 1 . 
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By the torsion-resistant attachment of the thrust pieces 11,12, and therefore of the 
adjustment elements 9,10, their joint axial displacement, and therefore a displacement of 
the brake linings 3, 4 is made possible, whereby in the realization of the adjustment 
elements 9, 10 the adjustment sleeve 19, 20 rotates as a threaded bolt, whereas if the 
adjustment elements 9, 10 are realized as a threaded sleeve, the correspondingly realized 
boh can rotate therein. 

In Figures 3-5 an exemplary embodiment of the connection plate 15 with a thereto 
connected or positioned heat-insulating layer, in either case in two parts, is shown. The 
layer 13 forms the actual thrust contact surface toward the brake lining. 

As is especially represented in Figure 3, the connection plate 15 is formed and 
dunensioned in such a way that it largely covers the front side of a seat of the caliper 1 
(Figure 1), in which the respective adjustment system 5, 6 is positioned. 

In this exemplary embodiment according to Figures 3 and 5, the heat-insulating layer 13 
consists of two plates or discs, for example made of ceramic, which are embedded in the 
connection plate 15, and are attached therein. 

To protect against dirt and debris, the thrust piece 1 1 is covered up to an area that 
partially covers the adjustment element 9, by means of an expansion bellows 17, which, 
on the side facing away from the heat-insulating layer 13 of the connection plate 15, is 
attached thereto. 

The expansion bellows 17 is hereby attached at its side that faces the connection plate 15 
to an inner collar 45 on the thrust element 9, and to an outer collar 46 on the connection 
plate 15, which allows for the assembly, and the balancing out of radial movement 
between these components. 

A further exemplary embodiment of the invention is shown in Figures 6 and 7. 
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Herein, the rather sheet metal-like realized connection plate 15 has a crimp folding 34 in 
its center area, which balances out longitudinal changes caused by heat. 

It is further shown that the connection plate 15 for seating the thrust piece plates 38 has a 
protuberance 28 in each case, which is provided with a closed bottom section, in which 
the facing terminal front area of the thrust piece plate 38 is embedded. 

This protuberance 28 has fonried areas that form at the surfiace of the protuberance 28 
radially arranged stop notches 29, which to the inside, due to the given shape, form a 
catch groove, into which noses 31 of the adjustment element 9 engage, whereby the 
stated securing of torsion-resistance is produced. 

In the terminal area of the adjustment elements 9, 10 that faces the protuberance 28, 
radially extending slots 32 are provided on the surface area, which form both a heat 
insulation and breakthroughs 33, which are provided at a thereto fomied collar 35 of the 
thrust piece 1 1 , and which extend radially. 

Figure 7 shows that the terminal area of the thrust piece 1 1 embedded in the protuberance 
has an undercutting 36 on its surface side. For the axial fixation of the thrust piece 1 1, a 
thrust piece plate 26 is pressed onto the protuberance 28, by means of which the surface 
area of the protuberance 28 is pressed into the undercutting 36 of the adjustment element 
9, wherein a corresponding formation of the thrust piece plate 26 rests against the surface 
of the protuberance 28 in this section. 

The thrust piece plate 26 consists of radially extending recesses 27, which also serve as 
heat insulation, or an interruption of the heat transmission. 

In the side walls of a center opening 37 of the thrust piece plate 26, catch grooves 30 are 
mounted, which correspond to the stop notches 29 of the protuberance 28, thereby 
forming a securing for torsion-resistance of the thrust piece plate 26. 
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Figure 7 shows that the heat-insulating layer 13 is attached onto the circular area of the 
thrust piece plate 26, namely on the side that faces the brake lining 3, 4, 

Figure 8 makes clear that at the thrust piece 11, 12, or at another component at the 
adjustment element 9,10, on both sides of the disc brake 2, one or more plate springs 42 
are joined, each undercutting a rod 43 in a recess 44 of the lining support. Thereby the 
thrust pieces 1 1, 12 are respectively connected to the lining supports 3b, 4b in such a way 
that a retraction of the brake linings 3, 4 is guaranteed when the adjustment elements 9, 
10 are turned back, and when the brake is released. The arrangement may also be 
reversed, i.e., so that the spring is formed onto the lining support, and engages into a 
recess at the adjustment element 9,10, or thrust piece 1 1, 12. The principle from Figure 8 
may also be utilized in the modifications in Figures 1 through 7. 



Attorney Docket: 037068.55814US 
English Translation 



Legend 



1 


Caliper 


2 


Brake disc 


3 


Brake linin? 


3a 


Lininff sunnort 


3b 


T - A - 1 


4 


Brake Hninff 


4a 


Lining sunnort 


4b 


Lininff material 


5 


Adiustment S5V53tem 

^ -K-vfri M-v^ (.xxxwxxb 0 1r0v^^XXX 


6 


Adiustment QVQtf*Tn 

* UXX wxX 1. O y 0 1 wl J.X 


7 


US uiieni device 


s 




9 


Adiustment element 


10 


Adiustment element 

■* »-V*| l*OfcXXXV/XXlr wXwXXxwllL 


11 


Thrust nieee 

X. XXX UOtr L^XWww 


12 


Thrust niRr*** 

X. Ill Hot |JxCV/w 


13 


xaccii-ixi&u.i<iiiug layer 


14 


Heat-insulatinp^ laver 

XXXOiXXCiUllg ICiywX 


15 


Plate 


16 


Plate 


17 


Expansion bellows 


18 


Expansion bellows 


19 


Adjustment sleeve 


20 


Adjustment sleeve 


21 


Section 


22 


Axis flange 


23 


Pivot lever 


24 


Piston rod 



-12- 



Attorney Docket: 037068.558 14US 
English Translation 



25 


Brake cylinder 


26 


Thrust piece plate 


27 


Recess 


28 


Protuberance 


29 


Stop notch 


30 


Catch groove 


31 


Nose 






33 


Breakthrough 


34 


Crimp folding 


35 


Collar 


36 


Undercutting 


37 


Center opening 


38 


Bolt-like lug 


39 


Bolt-like lug 


40 


Sleeve-like lug 


41 


Sleeve-like lug 


42 


Plate springs 


43 


Rod 


44 


Recess 


45 


Collar 


46 


Collar 


M 


Electric motor 



-13- 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the appHcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GkAY SCALE DOCUMENTS 



□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




LINES OR MARKS ON ORIGINAL DOCUMENT 



